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MIL-B-387,1(USAF)
30 July 19565
MILITARY SPECIFICATION
BROMOCHLORODIFLUOROMETHANE, TECHNICAL
l. SCOPE
ls1 This specification covers the requirements for bromochlorodifluoromethane
for use as a fire extinguishing agent.

2+ APPLICABLE DOCUMENTS

2«1 Thne following standards of the issue in effect on date of invitation for
bids form a part of this specification to the extent specified hereini

STANDARDS
Federal
Federal Test Method Standard Lubricants, Liguid Fuels and
No, 791 Related Products; Methods of
Testing
MY 4+ arny
bk dd Vidd ,
MIL-STD-101 Color Code for Pipelines and
for Compressed Gas Cylinders
MIL-STD~1CS Sampling Procedures and
o Tables for Inspection by
Attributes
MIL-STD-129 Markings for Shipment and
Storage
(Copies of speclrlcati ns, standards, drawings and publica-
tions required by suppliers in connection with specific
procurement functions should be obtainec from the procuring
activity or as directed by the contracting offlcer).
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Th lowing documents form a part of this spec1—
nt specified herei Unless otherwise indicated, the
jscue in effect on date of invitation for bids shall applys

O

o

wm
)

Co F Requ
Title 49~-Transportation Interstate Commerce Commission
Parts 71-78 Rules and Regulations for the

Transportation of Explosives

and Other Dangerous Articles

(Copies of the reoulation cited may be obtained from the Superinten-
dent of Documents United States Government Printing Office,
washington 25, CCle

Amerigan Society for Testina and Matexrials

ASTM D 1209 Cojor of Clear Liquids (Platinum-
Cobalt Scale)
ASTM 2108 Color of Halogenated Organic

Solvent and Thelr Admixtures
(Platinum-Cobalt Scale)
(Copies of ASTM publications may be obtained f
Society for esting and Materials, 1916 Race S
a- )
e/

rom the American
+reet, Philadel-

phia 3, Pa
) REQUIREM_NIS
o.l Material. The material shall be & technically pure grade of promochlore-
: fluoromethane, suitable as & fire extinguishing £iuic and shall conform to

the reaulrements of Table I.
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TABLE I - Requirements for Bromochlorodifluoromethane

Test
Property Requirement Par,
Bromochlorodifluoromethane 96,0 4e4dsl
percent by volume, minimum
Boiling Point, degrees Centigrade -4+1 -
at 760 mm Hg (24.8+148°F)
Acid Halides & Free Halogens, 3.0 4,4,2 and
ppm (by weight), maximum 444,3
Nonvolatile Residue, 0,02 4ed.4
grams/100 ml, maximum
Suspended Matter or Ssdiment None 4,405
Color {Platinum-Cobalt Cclor Standard) Equal or Less Than 4,446
715
Moisture, percent by weight, maximum 0,02 4,4,8

W




Downloaded from http://www.everyspec.com

MIL-B-3g87/1(USAF)
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of
all inspection requirements as specified hereine Except as otherwise speci-
fied, the supplier may utilize his own or any other inspection facilities and

services acceptable to the Government. The Government reserves the right to
perform anv of the inspections set forth in the specification where such
inspection: are deemed necessary to assure supp-:e: and services conform to

prescribed requirements.

4.1.1 Inspection shall be in accordance with Method 9601 of Federal Test
Method Standard Noe 791.

4,2 Sampling for Lot Acceptance.

4.2.1 Inspection Lot. Bromochlorodifluoromethane manufactured as one batch
and offered for delivery at one time shall be considered a lot for purposes

of inspection.

4,2.2 Sampling for Inspection. A random sample of filled contalners shall be
selectec in accordance with Stancard MIL-STD-105 at inspection level I and
acceptable quality level (AQL) aof 2.5 percent defective tc verify compliance
with this specification in regards tc f£ill, closure, marking and other require-
ments not involving tests.

46243 Sampling for Tests. From each lot of filled containers not less than
two containers shall be taken at random for tests described under 4.4. The
containers may be returned to the lot after acceptance.

4,3 Examination

%Z3.1 Filled Containers anc Preparation for Delivery Requirements.

Each sample selected in accordance with 4.2.2 shall be visuelly examined for
defects of construction of the containers and closure, for evidence of leakage,
for unsatisfactory markings and all other preparation for delivery require-
ments of Section 5. Each sample filled container shall also be weighed to

determine the amoun: of contentse Any container in the sample having one or
more defects, or under the required fill, shall be rejected, and if the

MAJLT MT4 UVUO’ A Al Bua -~ - - A

number of cefective containers exceeds tne acceptance numder for the appropri-
ate sampling plan of Standard MIL-STD-1C5, the lot remresented by the sample
shall be rejected. Rejected lote may be resubmitted for acceptance, provided
contractor has removed or reworded all nonconforming products.

4.4 Test. Test shall be conducted as specified herein.

4.4.1 hssay., The percentage of promochlorodifluoromethane shall be determined
by gas-ligquic chromstography. The components of the sample are separatec and

the area of each peak measureds The bromochlorodifluoromethane content of

the sample is found by comparing the area of its peak with the total area of

all the components (See 6.3)e
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4,4,1.1 Apparatuse The following apparatus is required to determine the
percentage of bromochlorodifluoromethanes

a. Gas chromatograph.
be Microsyringe, capable of delivering & 2-microliter sample.

4,4,1.,2 Reagents. The carrier gas shall be a commsrcial grade of helium. Te
column packing shall consist of 2% (wt/wt) practical hexadecal
Chromosorb R or equivalent,

444,143 Operating Conditions.

as Column, 12 foot copper tubing 1/4" O.D., packed with reagent.
(598 4040102) 3

b. Column temperature, 40°C

ce Hellum pressure, 3 psi

de Helium flow rate, 20 cc/minute
es Detector voltage, 8 volts

f. Recorder span, five m,v, full scale
4,4.1s4 Procedure, Prep ograph for the conditions specified
in 4e4ele3 and allow it to reach eguilibrium sc that the base line remains on
zeroc a: recorder range setting of one. Cool at 10 ml Erlenmeyer flask in a
one pint Dewar flask, filled with dry ice, and transfer two ml of the sample
into it. In & secon¢ Dewar flask, place the syringe and cover it with dry
ices Allow syringe to cool for 10 minutes. Set the recorder range on 1 &nd
with the cooled syringe introduce a two-microliter sample into the chremato-
graph (The sample size must be chosen sc that all psaks stay on scale), Keep
all peaks on scale and run for twenty minutes to record any higher boiling
impurities. The chromatogram consisis cf a series of peaks, following air
and carbon dioxides

zre the chrom

-

4e4eled Calculation. The percent of bromochlorodifluoromethane (BrClFQC)
shall be calculated &s follows:

%8rC1FAC = A (BrClFoC) x 100
Ag

-~

Where:

ae A(BrC1P¥C) = Area (in sge cm) of bromochlorodifluoromethans peak

multiplied by recorder range setting.
be Ag = sum of the relative peak areas
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4,4,2 Acid Halidess A large sample shall be evaporated in the presence of a
small amount of crushed ice - distilled water slurryes The solution is titrated
for acid halides with standardized sodium hydroxides.

4o40241 Reagentso

- Qadtism hudwavida. N NIN eAalitddnne Dicenlva 0.40 arame of carhonata
as VUULMIL I YUL VALUT g VeWdiy JVaUwavile HADIIWATS VB TY HaTUNS Ve viawvisavwe
free socdium hvdroxide in recently bollec distilled water in alOO00-ml volumetric

flaske Coo. and dilute to the marks This solution shall be standardized
against reagent grade potassium acid pthalate.

be Methyl red indicator, 0.1% sclution.

4444242 Procedure, Place 10-ml of a crushed ice-distilled water slurry in a
250-m]l glass stoppered Erlenmeyer flask and add 50 grams of bromochlorodifluo-
romethane to the slurry, Place the ctoppner in the flagk loosgelv and swirl

the flask gently from time tc time until the ice is completely melteds Add
one drop of methyl red incdicator and if a reddish color remains, titrate to a
yellow endpoint with 0,0lRN sodium hydroxide solution.

CAUTION - Perform the above procedure in a hood.

4e44,2,3 Calculation. The ppm acid halides, as HBr, shall be calculated as
follows:

ppn Acid Halides = ml NaOH x N NaOH x 0,0809 x 106
(as HBr) weight of sample (grams)

40443 Free Halogen. The free halogen shall be treated with an excess of
potassium iodide and the iodide liberatec is titrated with sodium thiosulfate

enlu+ion.
SCiUTIChNe

4,4,341 Reagents

a. Sodium thiosulfate, 0,01N solutionf Prepare a O.%N solution by
dissolving 25 grams of sodium thiosulfate (Ka,5,05 o SHoU) and Ged gram of
sodium carbonate in one liter of distlllec water, tandardize agalnst O0.1N
potassium dichromate solution, From this G.1N solution of sodium thiosulfate,
prepare a C.OlN sclution: Pipet a 10-ml aliquot of the standard CelN sodium
thiosulfate solution into s 100-ml volumetric flask, fill to the mark with
distiiled water and mix. Prepare the 0.C0lN sodium thiosulfate solution fresh

dailye.
be Sulfurice Acid, 134 solution in water.

I b e I
Ui

=

10
Fa

Ge Starch indicator.
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4.403.2 Procedure. Pour 100 ml of 10 percent potassium iodide solution into a
250-ml Erlenmeyer flask, Add 10-ml 134 sulfuric acid and 1-ml of starch solu-
tiones Bubble 100 grams of bromochlorodifluoromethane vapor through the potas-
sium iodide solution, Titrate any liberated iodine with standard 0,OlN sodium
thiosulfate solutions Run a reagent blank along with the sample. .

“e4e3e3 Calcﬁlation. The ppn of free halogen, as bromine, shall be calcula-
ted as followss

ppn Free Halogen = {4 = B) x N Ng 9.0, x 0,0799 « 108

(as Br) weight of Bample in grams
- Wheres
ae Ml N525203 for sampls

be Ml NapS503 for blank

4,444 Non-Volatile Residue. A large volume of bromochlorodifluoromethane
shall be evaporated and the residue weighed.

4e4e4s) Procedures Add 100~ml of bromochlorodifluoromethane to a welghed

evaporating dish. Allow the sample to evaporate to dryness in a hoods After
evaporation is complete, dry for 15 minutes in a drying oven at 105°C, Cool

Qwdwvii

the evaporating dish in a desiccator and reweigh. The gain in weight (residue)
is expressec in grams per 100-ml.

4e4¢5  Suspended Matter and Sediment. Examine visually for any suspended
matter or sediment.

4,4.6 Colore A sample of bromochlarodifluoromethane shall be compared with
color standards (ASTM D120¢ or D2108).

4e446.]1 Reagents

a. Platinum - Cobalt Stock Solution. Dissolve 1,245 grams of potas-

sium chloroplatinate (KoPtCle) and 1,000 grams of cobaltous chloride

7~ . N \ Ly o pren] T & v 3 {
{Collpefhn,0) in water. AdC 106 m! of concentrated hydrochloric acid and

dilute to ) liter with water. This solution has & coler cf 500.

b, Platinum-Cobalt Standards. Prepare color standards having a color
of 5, 10, 1% by ciluting 1.0, 2.0, 3.0 ml of above solution in Nessler tubes

£o 10C ml with watez.

Lebebe? Procedure. FPour the sampie into & coic, clean, ary Nessler tube and
compare with the standarc by laoking dowr <hrough the Nessler tube against a
white background. The number ¢f the standarc thst most nearly mztches the

wiiile DacCkKg

sample is reported as the colore

4.4.7 Boiling Point. The bromochlorodifluoromethane shall be allowed to
boil, under reflux, until the temperature becomes constante This constant
temperature is the observed boiling point.

e I o T o o S 7 e e o A
: A P T e B L T 7 7 o e S S i o 7 i 7 i i
S s e s g
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4e4e7.1 Apparatuss

as Boiling Point Apparatus as shown in Figure I or Cottrell Molecular
Weight Apparatus. '

be Refrigerant system capable of cooling to a -25°C or lower,

c. Barometer. An accurate baromster that can be read or converted to mm
Hge

404.7.2 Procedure. Cool the boiling point apparatus thoroughly by allowing
the refrigerant to flow through the condenser for 15 tc 20 minutes before
addition of sample. Add bromochlorodifluoromethane through the top of the
condenser, slowly, until the sample is just above the partition plate of the
heating pot section. Heplace the drying tube in the condenser opening and
slowly increase the powerstat setting until a -good reflux is obtaineds The
refluxing should continue until a constant temperature is reached, Note the
barometric pressure and record the constant temperature to the nearest G.1°C

as the observed hoiling point.

4,447.3 Calculation. The observed boiling point shall be correc
boiling point at 760 mm Hg as follows:

BoF.9C = Obse BePe®C + 0,00012 (760-Obss Bar. Pressure)(273 + Obs. BoPe )

4.4.,8 Moisture. Analysis shall be in accordance with Federal Test Method
791, Method 3253,

445 Rejection., Fallure of any container to conform to the requirements of
this specification shall be cause for rejection of the entire lot.

%, PRSPARATION FOR DELIVERY
5.1 Packaging.

5.1¢1 Levels A and C» Unless otherwise specified, bromochlorodifluoromethane
shall be delivered in cylinders of 35- and 200-pound capacity conforming to
Interstate Commerce Commission specification ICC 4B300 or ICC 4BA300, and in
2600-pound tanks conforming to Interstate Commerce Commission Specifications
1CC 106A500 or ICC 110A5004#, Tne coniractor shall assure that containers are
free from contaminatiorn and are suitfable for shipment and storage.

5.2 Marking, In addition to any special marking required by the contract or

order, contaziners shall be marked in accordance with Military Staydard MIL-STD-

129, Filled cylinders shall be cclor coded in accoraance with MIL-STD-101,.

6. NOTES

6.1 Intended Use. The bromochlorodifluoromethane covered by this specifice-
tion is intended for use as a fire extinguishing agent.

™e o _ L R ]
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[ Cd

6.2 Ordering Data. Procurement documents should specify the followings

b. Quantity of bromochlorodifluoromethane desired.

ce Type and size of containers required.

6.3 The percentage of bromochlorodiflucromethane may be determined as speci-
fied herein or by a method acceptable to the procuring agencys

-

6.4 The manufacturer of Chromosorb-R is Jonns-Manvilles

Custodiani Preparing Activity:
Air Force - 68 Air Force - 68
Reviewer:

Alr Forcs - 68



Downloaded from http://www.everyspec.com

-
d

o
W]
¥

,
s

o
»

g

~N
9,_,1

hcrurate Mercufy Thermometer
0.1°C., or Platinum Resist-
Circulating Refrigerant ance Thermometer !

(~25°C or lower
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Place in Dewar flask of
unsilvered type. Line
with Aluminum Foil except
at viewing windowe.
support in flask with
large drilled corke.
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5C Watt Heating Element

FIGURE I - BOILING POINT APPARATUS
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements, All users of military stendardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the looss eodge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required imterpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wordin changes whick would alleviate the
problems. Enisr in block 8 any remirks not related to a specific paragraph of the document. If block 7 is filled out, an
scknowiedgement will be malled to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: 'This form may not be used to request copiss of documents, nor to request waivers, devistions, or clarification of
specification requiremants on current coatracta, Comments submitted on this form do pot constitute or imply authorization
to waive amy portion of the referenced document(s) or to amenc contractusl requirements.

(Foid siong this line)

{Roid aione this line)

DEPARTMENT OF THE AIR FORCE

NO POBTAGE
NGCESBARY
IF MAILED

B e e | BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 73236 WASHINGTON D

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE AIR FORCE

Commander

Middletown Air Maleriel Area

ATTN: MAOR

Olmsted Air Force Base, Penna. 17057

t
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"STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See Iratructions — Rfverée Side)

l!. DOCUMENT NUMBER 2. DOCUMENT TITLE
la« NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Merk one)
D VENDOR
' l USER
—

b. ADDREBS-(Street, City, Stats, ZIP Code)
D MANUFACTURER

D OTHER (Specity):

8. PROBLEM AREAS
a Paragrsoh Number snd Wording:

b Recommended Wording:

¢c. Resson/Rationale tor Recommendstion:

6. REMARKS
7Ja. NAME OF SUBMITTER (Last, First, MI) — Optionsl b. WORK TELEPHONE NUMBER (includs
Code} — Options!
c¢. MAILING ADDRESS (Street, City, State, ZIP Code) — Optionet B. DATE OF SUBMISSION (YYMMDD)
L-——.—.————_—-—-— . _

DD a;osrn ‘426 PREVIOUS EDITION IS OPSOLETE.



